Enhancement of thermostability and kinetic efficiency of Aspergillus niger PhyA phytase by site-directed mutagenesis.
Phytase efficiently catalyzes the hydrolysis of phytate to phosphate; it can be utilized as an animal supplement to provide animals their nutrient requirements for phosphate and to mitigate environmental pollution caused by unutilized feed phosphate. Owing to animal feed being commonly pelleted at 70 to 90 °C, phytase with a sufficiently high thermal stability is desirable. Based on the crystal structure of PhyA and bioinformatics analysis at variant heat treatments, 12 single and multiple mutants were introduced by site-directed mutagenesis in order to improve phytase thermostability. Mutated constructs were expressed in Pichia pastoris. The manipulated phytases were purified; their biochemical and kinetic investigation revealed that while the thermostability of six mutants was improved, P9 (T314S Q315R V62N) and P12 (S205N S206A T151A T314S Q315R) showed the highest heat stability (P < 0.05) with 24 and 22.6 % greater retention, respectively, compared with the PhyA of the wild type at 80 °C. The K m value of the improved thermostable P9 and P12 mutant enzymes for sodium phytate were 35 and 20 % lower (P < 0.05) with respect to the wild-type enzyme. In conclusion, it is feasible to simultaneously improve the thermostability and the catalytic efficiency of phytase to be used as an animal feed supplement.